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Peter Reddien attended graduate 
school at MIT in the lab of Bob Horvitz, 
studying programmed cell death in 
Caenorhabditis elegans. He carried 
out postdoctoral work with Alejandro 
Sánchez Alvarado at the University 
of Utah, where he performed the fi rst 
planarian RNA interference screen. 
He started his lab at the Whitehead 
Institute and the Department of 
Biology at MIT in 2005 and is an HHMI 
Investigator. His major area of research 
interest is studying the molecular 
and cellular mechanisms that control 
regeneration.
What turned you on to biology in 
the fi rst place? I started college as a 
physics major, and became captivated 
with biology while taking a required 
introductory biology course. I realized 
that with a little bit of knowledge — 
one class as an undergrad — it was 
possible to ask good questions for 
which there were no answers. I felt we 
were in the midst of an incredible era 
of discovery in the biological sciences. 
The idea that we could gain signifi cant 
understanding into what and who 
we are, and how we came to be this 
way (development and evolution), at 
the cellular and molecular level was 
captivating.
And what drew you to your specifi c 
fi eld of research? I was considering 
what I wanted to work on in my 
postdoc and future career, and felt 
many people took an ‘organism/system 
fi rst, problem second’ approach to this 
process. I wondered what biases this 
has had on fi elds, and whether it might 
be possible to consider doing things 
the other way around, utilizing the 
emerging methods at the time of rapid 
DNA sequencing and RNA interference. 
I combined this mindset with an 
attraction to problems that had a deep 
sense of mystery at their core, as well 
as the possibility of being addressed. 
That led me to regeneration.
If you had to choose a different 
fi eld of biology, what would it be? 
Developmental biology is a long-
standing passion, and my work on 
regeneration is very connected to 
Q & ACurrentthis fi eld, though I presently work 
little on embryos. My work also hits 
on the evolution of development, 
which is another fi eld of interest to 
me. Further afi eld, growth (most of 
our development, for instance, is 
growth), human evolutionary origins 
(I fi nd the advances in sequencing 
archaic genomes fascinating), human 
genetics (diverse traits), sleep (almost 
all animals seem to do it, so what is it 
accomplishing?), and innate behaviors 
(how can innate fears/instinctive 
behaviors be hard-wired into a nervous 
system?) are a few examples of other 
topics I fi nd interesting.
Who were your key early infl uences? 
My parents, who displayed creativity, 
curiosity, and character. And, as an 
early graduate student in Bob Horvitz’s 
lab, the community of graduate 
students and postdocs, and Bob, 
introduced me to a creative and 
rigorous atmosphere exploring puzzles 
in metazoan biology. There was an 
aesthetic to the problems and work that 
resonated with me.
Do you have a favourite paper or 
science book? I like the beauty of 
genetic logic in the Crick/Brenner triplet 
code paper. The Making of the Atomic 
Bomb by Richard Rhodes describes 
the thrilling tale of late 1800s–1940s 
physics. Einstein’s The Standard of 
Greatness (1905) is inspiring. With 
the latter two, these are examples of 
fi elds or individuals burning brightly. 
I’m captivated by periods of frenzied, 
explosive activity where everything 
seems to come together — be it in a 
fi eld of science, or any other discipline.
If you hadn’t made it as a scientist, 
what would you have become? 
A fi ction writer. It’s a hobby and 
interest I’ve had for a long time, but 
I’ve not (yet) published anything and, 
unfortunately, I have too little time 
presently to do it with immersion. I’ve 
written a number of things (typically 
science fi ction), but not fi nished 
anything with polish. I vacillate between 
feeling I should be writing something 
meaningful, and not worrying about it 
and just writing something fun.
What has been your biggest 
mistake...? I tend not to look at 
things that way, and think that  Biology 25, R775–R792, September 21, 2015 looking backwards too much is 
counterproductive. You move forward 
from whatever position you’re in, with 
all your good and bad experiences 
potentially being meaningful and helpful 
in moving forward. 
What is your favourite conference? 
In general I like the style of Gordon 
conferences, because of the small 
size, remote settings, and time in the 
middle of the day for some work or 
activity. I don’t really have a strong 
favorite, however, though that might 
be nice. I think part of the problem, for 
better or worse, is that a proliferation 
of conferences has dampened the 
ability to bring together a sector of 
scientifi c communities for regular, 
meaningful discussion. People get 
spread a bit thin, with many meetings 
competing for time in very busy 
schedules.
What is your greatest research 
ambition? At present I am passionate 
about explaining how regeneration 
works. Recently, we, and others, have 
found a number of genes that control 
regeneration outcomes in planarians: 
we call these position control genes. 
Surprisingly, we found that these 
position control genes are expressed 
in planarian muscle. Our hypothesis 
is that the planarian muscle sets a 
GPS-like coordinate system for the 
adult body. This coordinate system ©2015 Elsevier Ltd All rights reserved R779
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regenerative outcomes. Second, we 
have described the specialization of 
pluripotent stem cells (clonogenic 
neoblasts) into specialized neoblasts 
for many regenerative lineages. Our 
present model is that two fl exible 
systems (neoblasts fl exible in capacity 
to produce any missing cell and 
muscle fl exible in capacity to express 
instructions for any body location) 
guide planarian regeneration. We are 
exploring this model in some depth 
presently, and hope to understand 
how this might explain the capacity of 
planarians to regenerate any missing 
body part.
Do you feel a push towards more 
applied science? How does that 
affect your own work? No. Knowledge 
comes from curiosity-driven exploration 
of the unknown, and applied science 
grows from knowledge. I am committed 
to following a curiosity-driven 
approach.
Do you believe there is a need for 
more crosstalk between biological 
disciplines? For the most part, not 
really. There are ample opportunities 
to learn from other disciplines. 
People in search of answers to 
their scientifi c problems can easily 
seek out the methods, approaches, 
and collaborations that would be 
appropriate. To some degree, however, 
there is a case-by-case answer to 
this question — some people are 
distracted from drilling deeply into a 
problem by too much engagement in 
different fi elds, and other people might 
be exposed to something eye-opening 
with less myopia. 
What do you think about post-
publication peer review of papers? 
The more peer review has the 
chance to improve a paper before 
publication, rather than after, the 
better. Post-publication, findings 
can be built upon or critiqued in 
multiple ways, and I imagine additional 
reasonable approaches could be 
envisioned. That said, the natural 
scientifi c process of testing models 
and following leads through research 
and publication is a good way to 
continuously curate and enhance 
knowledge at the messy front of 
scientifi c understanding. R780 Current Biology 25, R775–R792, SepteAny strong views on social media 
and science — for example, the 
role of science blogs in critiquing 
published papers? Social media is 
a great way to bring the beauty and 
importance of science to a broad 
audience. Blogs can be effective at 
distributing diverse types of information 
and opinions. Other forums, such 
as journal-mediated venues, might 
be better than blogs for some 
scientifi c debates, to ensure balanced 
discussion. Follow-up, research-based 
papers can also be effective options for 
moving forward with scientifi c debates.
Do you think there is too much 
emphasis on big data-gathering 
collaborations as opposed to 
hypothesis-driven research by small 
groups? Perhaps. Of course, big data 
enterprises can be highly important. 
However, many of the best ideas/
fi ndings hatch in the minds of a small 
number of individuals obsessed with 
their problem, and working hard on it. 
It is important to enable this smaller, 
curiosity-driven (though not necessarily 
always hypothesis-driven) approach, 
and I suspect it is more appealing 
as a draw to most aspiring young 
scientists than larger consortium-based 
approaches. 
Which aspect of science do you 
wish the general public knew 
more about? All of it. With all of 
the general public and media focus 
on political, entertainment, and 
economic developments, I fi nd it sad 
there is not more space in the public 
consciousness for the amazing and 
beautiful developments in science. 
We are in the midst of discovering 
numerous new planets outside of 
our solar system for the fi rst time... 
We have sequenced a Neanderthal 
genome... We are fi nding the atomic 
structures of the major molecular 
machines in cells... Similar genes 
control developmental programs 
throughout the animal kingdom... 
There are countless incredible things 
happening in science that society is 
investing in, and it’s too bad so many 
people aren’t aware of them.
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What are marmosets? Marmosets 
are tiny New World monkeys from 
South America, predominantly native 
to Amazonia and the atlantic coastal 
forests. They are considered the smallest 
anthropoid monkeys, ranging in weight 
from 100–350 g. There are 22 species, 
which are divided in four genera: 
Callithrix, Callibella, Cebuella and Mico. 
Together with their closest relatives, the 
South and Central American tamarins, 
marmosets constitute the family 
Callitrichidae (Figure 1).
What’s special about them? The 
main characteristics distinguishing 
marmosets and tamarins from other 
New World monkeys are their small 
body size, the lack of third molar 
teeth, reproduction by dizygotic 
twinning, a long non-prehensile 
tail, non-opposable thumbs and 
clawed digits except a nail on their 
hallux. The clawed digits and their 
secondarily reduced body size are 
believed to be an adaptation to 
their predominantly tree-living life 
style. Today, marmosets, particularly 
the common marmoset (Callithrix 
jacchus), are frequently used in 
several areas of biology, including 
endocrinology, social biology, 
neurobiology, stem cell biology and 
reproductive biology.
How do marmosets subsist? 
Marmosets show a characteristic 
tree-gouging behavior. They spend 
more than 50% of their daily activities 
in gouging trees. They bite trees 
with anterior teeth to cause a fl ow 
of plant sap, which makes up the 
major portion of their food, which 
also contains insects and other small 
animals. Their masticatory apparatus 
is well adapted to tree-gouging and 
evolved in a way to produce relatively 
large gapes. In most marmoset 
species, the lower incisors are large, 
bent and lack lingual enamel while 
canine height is reduced. At the time 
when the upper incisors are hooked 
into the tree bark, the lower incisors 
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